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more of metal salt bound on the surface of xanthan gum

powder. This thickening composition 1s capable of conve-
nient viscosity development by addition to water-containing
objects. Thus, the thickening composition 1s suitable for use
in, for example, food applications for convenient thickening

ol soft drinks, basting, sauce, dressing, soup, mousse, jelly,
or the like, or application for viscosity development by

addition of a small amount thereol to meals for patients
having difliculty in mastication/swallowing, for example
due to eating disorder.
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THICKENING COMPOSITION IMPROVED
IN VISCOSITY DEVELOPMENT

PRIORITY CLAIM

This application 1s a divisional of U.S. application Ser.
No. 12/376,616 filed May 17, 2010, which 1s a National
Stage of International Application No. PCT/JP2007/055242
filed Mar. 15, 2007, which claims priority to Japanese Patent
Application No. JP-2006-221931 filed Aug. 16, 2006, the
entire contents of which are incorporated herein by refer-
ence.

FIELD OF THE INVENTION

The present invention relates to compositions for thick-
ening, wherefrom viscosity 1s readily developed by addition
to a target substance which contains water; and the present
invention particularly relates to compositions for thickening
which improve the development of viscosity when they are
utilized for foodstufl applications, whereby there may be
readily thickened, for example, soit drinks, dips, sauces,
dressings, soups, mousses and jellies, and when they are
utilized for applications whereby viscosity 1s developed by
the addition of small quantities, to, for example, foodstulls
for patients who have chewing and swallowing difliculties
due to eating disorders.

DESCRIPTION OF THE RELATED ART

Xanthan gums are soluble 1n cold water and the solutions
obtained display strong pseudoplastic viscosity. It 1s consid-
ered that the solutions form weak networks resembling gels
and, for this reason, they have very superior dispersion and
emulsion-stabilizing properties for isoluble solid fractions
or fats and oils. In addition, they have excellent heat
resistance, acid resistance and freezing resistance. Due to
theirr high resistance to various factors, they are used in
various industrial fields, such as foodstufls, cosmetics and
pharmaceuticals.

In order to use a xanthan gum eflectively, 1t 1s first
necessary to completely hydrate it: 1nitial viscosity 1s devel-
oped by complete hydration. In general, when consumers
use xanthan gum 1n foodstuils or the like, only the surface
of the xanthan gum dissolves and powder remains inside: a
so-called “lumpy” state 1s readily produced and the xanthan
gum which has become lumpy 1s 111c0mpletely hydrated, so
that a state 1s readily produced whereby it 1s 1mpossible for
the xanthan gum to display 1ts function.

The rate of development of viscosity when xanthan gum
1s hydrated 1s more rapid as the particle size of the xanthan
gum 1s decreased and there 1s a tendency towards a slowing
of the rate as the particle size 1s increased. In addition,
xanthan gum wherein the particle size 1s finer has a larger
surface area and, since there are properties whereby lumps
are markedly readily produced when the gum 1s dispersed 1n
water, 1t 1s necessary to have utensils for dispersion and
dissolution, 1n order to produce complete hydration. In this
manner, there are difliculties associated with verifiably dis-
persing and dissolving xanthan gum 1n this manner.

Known conventional techniques for dispersing and dis-
solving a xanthan gum 1n water, are a technique whereby the
xanthan gum 1s dispersed 1n ethanol, and dispersed 1n a
target substance, such as water, and a process whereby a
xanthan gum 1s vigorously agitated, using an agitation and
dispersion device, such as a Disper, so that 1t dissolves
without forming lumps. This 1s the process used industrially,
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which requires a certain degree of skill, and 1s difficult to
carry out in an environment wherein there 1s no such
equipment, such as a household.

A technique has also been published, ({or example, Patent
Reterence 1), whereby solubility 1s improved by granulating
water-soluble polysaccharides and emulsifying agents as
binder solutions, but lumps are produced by the supply
process; 1n addition, xanthan gums may not always be

readily soluble, and there 1s also a desire for compositions
which rapidly disperse and dissolve, and wherefrom the
desired viscosity may be obtained readily.

SUMMARY

The present invention relates to: [1] Compositions for
thickening, wherein 1s contained xanthan gum, with 0.5
parts by weight or more of a metal salt, per 100 parts by
weight of xanthan gum, being bound to the surface of a
powder of the said xanthan gum; and [2] beverages and
foodstufls containing the compositions for thickening
according to the aforementioned [1].

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a diagram to 1llustrate the percentage viscosities
achieved for Examples 1 to 4 and Comparative Examples 1
to 4.

DETAILED DESCRIPTION

Compositions which can rapidly develop the desired
viscosity without producing lumps, as with conventional
powders, are sought. Of these, such properties are strongly
desired for xanthan gum, to impart thickness to therapeutic
foods and tramning foods, particularly for persons having
difficulty with chewing and swallowing. An object of the
present invention 1s to provide compositions for thickening
which can significantly reduce processing times for consum-
ers, by being able to rapidly develop viscosity, when small
quantities are added to target substances containing water.

The present inventors, taking account of such conditions
and, as a result of carrying out diligent investigations to
improve properties for the development of viscosity and
enhance solublhty, targeted at the point where, when xan-
than gum 1s dissolved, dissolution 1s controlled by means of
the concentration of salts, discovered: that metal salts will
bind to the surface of xanthan gum; that the dissolution of
the surface 1s controlled by modifying the surface of xanthan
gum, by, for example, spray drying a metal salt solution; and
that xanthan gum which has been dispersed in water, by
markedly improving the dispersion properties of xanthan
gum 1n water, rapidly develops viscosity. This phenomenon
was inferred to be due to the binding of metal salts to the
surface of xanthan gum: no eflects to improve the develop-
ment of viscosity were seen with simply powdering and
mixing metal salt powders with xanthan gum.

It 1s possible to enhance the wetting of the surface of
xanthan gum with water by binding a metal salt to the
surface of a xanthan gum powder, to markedly improve its
dispersion 1n water, and to markedly improve the rate of
attaining peak viscosity.

According to the present invention, metal salts are used
which may be added to xanthan gum, which 1s permitted as
a food additive, and to foodstuils, pharmaceuticals or the
like.

The xanthan gum according to the present invention 1s a
natural gum from the fermentation of glucose by the micro-
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organism Xanthomonas campestris: the polysaccharide
which accumulates extracellularly 1s punified and powdered.

The metal salts according to the present invention are not
particularly restricted, as long as there 1s at least 1 salt
selected from a group which comprises: potassium salts,
sodium salts, calcium salts and magnesium salts, which are
generally used for foodstufls or the like.

The potassium salts are not particularly restricted, as long
as there 1s at least 1 salt selected from a group which
comprises: potassium chloride, monopotassium citrate,
tripotassium citrate, potassium hydrogen DL -tartrate, potas-
sium L-hydrogen tartrate, potasstum carbonate, tetrapotas-
sium pyrophosphate, potassium poly-phosphate, potassium
metaphosphate, tripotassium phosphate, dipotassium hydro-
gen phosphate, potassium dihydrogen phosphate, potassium
sulfate, potassium hydrogen sulfite, potassium gluconate,
potassium L-glutamate, potasstum acetate, potassium bro-
mide, potassium bromate, potassium nitrate and potassium
sorbate; however, since potassium salts have a characteristic
bitter taste, 1t 1s best to add them so that the quantities bound
are those to be described hereafter.

The sodium salts are not particularly restricted, as along
as there 1s at least 1 salt selected from a group which
comprises: sodium benzoate, sodium chloride, sodium fer-
rous citrate, trisodium citrate, sodium gluconate, sodium
L-glutamate, sodium acetate, sodium bromide, sodium
hydrogen carbonate, sodium potassium tartrate, sodium
hydrogen tartrate, sodium DL -tartrate, sodium [L-tartrate,
sodium nitrate, sodium carbonate, sodium lactate, tetraso-
dium pyrophosphate, disodium dihydrogen pyrophosphate,
sodium fumarate, sodium polyphosphate, sodium metaphos-
phate, sodium hydrogen sulfite, sodium nitrate, disodium
hydrogen phosphate, sodium dihydrogen phosphate and
trisodium phosphate.

The calcium salts are not particularly restricted, as along
as there 1s at least 1 salt selected from a group which
comprises: calcium chlornide, calcium citrate, calctum glu-
conate, calcium L-glutamate, calcium acetate, calcium
oxide, non-calcinated bone calcium, calctum hydroxide,
calctum carbonate, calcium lactate, calctum dihydrogen
pyrophosphate, calcium sulfate, tricalcium phosphate, cal-
cium monohydrogen phosphate and calcium dihydrogen
phosphate.

The magnesium salts are not particularly restricted, as
along as there 1s at least 1 salt selected from a group which
comprises: magnesium chloride, magnesium L-glutamate,
magnesium oxide, magnesium carbonate and magnesium
sulfate.

Of these salts, potassium chloride, monopotassium citrate,
tripotassium citrate, trisodium citrate, sodium chloride, cal-
cium lactate and magnestum chloride are preferred, and
potassium chloride 1s particularly preferred, from the view-
point of further improving dissolution properties.

The binding according to the present invention describes
the particle binding condition of metal salts to the surfaces
of xanthan gum particles; the metal salts are in crystalline
form and their particles bind to the surfaces of xanthan gum
particles, that 1s, there are included binding of metal salts as
binders to the surfaces of xanthan gum particles and binding
of the salts as coating agents. To be specific: particle binding
1s maintained even with vibrating for 30 seconds on a
60-mesh sieve and 1t 1s preferable to have 20% by weight or
less, more preferably 15% by weight or less, yet more
preferably 10% by weight or less, of fine powder from
disintegration due to vibration which will pass through a
60-mesh sieve. In addition, the sizes of the xanthan gum and
metal salt particles are generally both finer than 60 mesh so
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that, when the powder from simply mixing xanthan gum and
a metal salt powder 1s sifted with a 60-mesh sieve, 100% of
the theoretical quantity of powder passes through the sieve.

The processes for binding are not particularly limated:
examples which may be given are a process whereby
xanthan gum and metal salt particles are bound by wetting
and a process whereby a metal salt solution i1s uniformly
sprayed onto xanthan gum powder and dried; 1t 1s preferable
to carry out drying after spraying of the metal salt solution
onto the xanthan gum by means of fluidized drying, from the
viewpoint of uniform binding of the metal salt to the xanthan
gum. The fluidized drying process 1s not particularly limited,
but it 1s desirable to carry out the fluidized drying after
spraying a from 1% to 20% by weight aqueous solution of
a metal salt as a binder. The quantity of a metal salt to bind
1s unrelated to the valence of the metal: the xanthan gums
contained 1n the compositions according to the present
invention are bound with 0.5 parts by weight or more of a
metal salt, per 100 parts of xanthan gum, but 1f there 1s less
than 0.5 parts by weight the quantity of metal salt bound 1s
too low and there 1s no promotion of viscosity development.
In addition, since when 10 parts by weight are exceeded,
hygroscopicity increases, this delays the development of
viscosity. From these viewpoints, 1t 1s preferable to bind 0.5
parts by weight or more to 10 parts by weight or less, more
preferably 0.5 parts by weight or more to 7 parts by weight
or less, of a metal salt to 100 parts by weight of xanthan
gum. In addition, when the metal salt 1s a potassium salt, 1t
1s preferable to bind 0.5 parts by weight or more to 10 parts
by weight or less, more preferably 0.5 parts by weight or
more to 7 parts by weight or less, to 100 parts by weight of
xanthan gum, of a potassium salt, from the viewpoint of the
characteristic bitter taste of potassium salts.

The peak viscosity according to the present mnvention 1s
the numerical value of the viscosity developed when xan-
than gum 1s dispersed and dissolved under ideal conditions.
To be specific: when a fixed quantity of a xanthan gum 1s
dispersed and dissolved, the viscosity 1s seen to have a
tendency to rise with the time that elapses from immediately
after introducing the xanthan gum into water, but this
increasing tendency 1s no longer observed after a set time
has elapsed: the viscosity at this point 1s taken to be the peak
viscosity. For example, when xanthan gum (1 g) 1s added to
water (99 g) at 20° C. and stirred for a set time (30 seconds,
600 rpm), the viscosity starts to rise and, when 30 minutes
have elapsed, 1t stabilizes at a fixed level. This viscosity 1s
termed the “peak velocity”. According to the present inven-
tion, when a xanthan gum which has been bound to a metal
salt 1s used, the time required until at least 90% of the peak
viscosity has been reached aiter addition 1s within 2 minutes,
and the actual operating time for a consumer to manufacture
a thickening agent by hand-stirring 1s significantly reduced
compared with that for a granular xanthan gum which has
not been surface treated, when the time required until at least
90% of the peak viscosity has been reached after addition
may be 10 minutes or more. In addition, when a comparison
1s made of xanthan gums whereto metal salts have been
bound with granular xanthan gums which have not been
surface treated, i1t 1s possible to appreciate that, in fact,
viscosity has rapidly developed, because there 1s dispersion
and dissolution without forming lumps.

The compositions for thickening according to the present
invention are not particularly limited, as long as they contain
xanthan gums modified by binding with metal salts, but at
least 1 substance may be used, selected from, for example,
guar gum, enzyme-degraded guar gum, carrageenan, karaya
oum, sodium carboxymethylcellulose (CMC), sodium alg-
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inate, modified starch and dextrin. The dextrins which are
used are not particularly restricted, but, from the viewpoint
of dispersibility, a dextrose equivalent (DE) from 6 to 30 1s
preferable and from 6 to 25 1s more preferable.

In addition, according to the present invention, beverages 5
and foodstulls are provided which contain the aforemen-
tioned comp051t10ns for thickening. The beverages and
foodstulls are not particularly restricted, as long as they
contain compositions for thickening according to the present
invention, and, in addition, the contents thereof are not
particularly restricted. The beverages and foodstuils may be
manufactured by adding suitable compositions according to
the present invention by processes for manufacture known to
those skilled 1n the art.

EXAMPLES "

10

The present invention will be described by giving specific
embodiment Examples of its execution, but the present
invention will not be limited by the following Examples.
The xanthan gums used 1n the Examples and the Compara-
tive Examples contain, as salts, potassium (1000 mg),
sodium (2400 mg), calcium (60 mg) or magnesium (40 mg)
in 100 g of gum.

20

Example 1

<Manufacture of Binder Solution> A potassium chloride >
solution was manufactured by stirring and dissolving potas-
sium chlonide (5 g) 1n 1on-exchanged water (95 g) at 50° C.

<Spraying Process> Xanthan gum (100 g) was main-
tained 1n a fluid state and sprayed with a potassium chloride
solution (30 g). A xanthan gum composition (94.3 g) was
obtained by fluidized drying of the granules obtained after
spraying had finished. The composition was filled to the 100
ml level in a container of that capacity and the weight of the
filled granules was determined. The weight of the granules
was 41 g and the bulk specific gravity thereof was 0.41 g/ml. 3>
In addition, the results of ascertaining the degree of binding
of the granules by vibrating the granules obtained (20 g) for
30 seconds on a Japanese Industrial Standard (JIS) 150 mm
internal diameter 60-mesh sieve (Octagon 200, manufac-
tured by (K K) Iida Seisakusho; vibration width 2 to 3 mm, 40
3600 vibrations/minute) were that 2.04 g of the 20 g of
powder passed through 60 mesh and the percentage of
xanthan gum with a low degree of binding to potassium
chloride was 10.2% by weight. It was verified that the
remaining 89.8% by weight was bound. On the other hand,
the potassium contents of 100 g of each of the granules after
fluidized drying, the granules which remained on the
60-mesh sieve and the powder which passed through 60
mesh were determined by means of atomic absorption
spectrometry. The results were that, per 100 g of xanthan
gum, the potassium contents 1n the granules and powder
were, respectively: 1600 mg 1n the granules after fluidized
drying; 1600 mg in the granules which remained on the
60-mesh sieve (when the potassium contained 1n the xanthan
gum (1000 mg) was deducted, the quantity of potassium salt
bound was 600 mg: the quantity bound per 100 parts by 535
welght of xanthan gum was 0.6 parts by weight]; and 1600
mg 1n the powder which passed through 60 mesh: 1t was
ascertained that potasstum had uniformly bound to the
afore-mentioned xanthan gum composition.
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Example 2 00

<Manufacture of Binder Solution> A sodium chloride
solution was manufactured by stirring and dissolving
sodium chlonide (5 g) 1n 10n-exchanged water (95 g) at 50°

C. 65
<Spraying Process> Xanthan gum (100 g) was main-

tained 1n a fluid state and sprayed with a sodium chloride

6

solution (50 g). A xanthan gum composition (93.1 g) was
obtained by fluidized drying of the granules obtained after
spraying had finished. The composition was filled to the 100
ml level 1n a container of that capacity and the weight of the
filled granules was determined. The weight of the granules
was 46 g and the bulk specific gravity thereof was 0.46 g/ml.
In addition, the results of ascertaining the degree of binding
of the granules obtained (20 g) in a similar manner to
Example 1 were that 2.26 g of the 20 g of powder passed
through 60 mesh and the percentage of xanthan gum with a
low degree of binding to sodium chloride was 11.3% by
weight. It was verified that the remaining 88.7% by weight
was bound. On the other hand, the sodium contents of the
granules after fluidized drying, the granules which remained
on the 60-mesh sieve and the powder which passed through
60 mesh were each determined by means of atomic absorp-
tion spectrometry in a similar manner to Example 1. The
results were that, per 100 g of xanthan gum, the sodium
contents 1n the granules and powder were, respectively:
3400 mg in the granules after fluidized drying; 3400 mg 1n
the granules which remained on the 60-mesh sieve [when
the sodium contained in the xanthan gum (2400 mg) was
deducted, the quantity of sodium salt hound was 1000 mg:
the quantity bound per 100 parts by weight of xanthan gum
was 1.0 parts by weight]; and 3400 mg 1n the powder which
passed through 60 mesh: 1t was ascertained that sodium had
uniformly bound to the aforementioned xanthan gum com-
position.

Example 3

<Manufacture of Binder Solution> A calcium lactate
solution was manufactured. by stirring and dissolving cal-
cium lactate (5 g) 1n 1on-exchanged water (95 g) at 50° C.

<Spraying Process> Xanthan gum (100 g) was main-
tamned 1n a fluid state and sprayed with a calcium ‘lactate
solution (30 g). A xanthan gum composition (92.8 g) was
obtained by fluidized drying of the granules obtained after
spraying had finished. The composition was filled to the 100
ml level 1in a container of that capacity and the weight of the
filled granules was determined. The weight of the granules
was 48 g and the bulk specific gravity thereof was 0.48 g/ml.
In addition, the results of ascertaining the degree of binding
of the granules obtained (20 g) 1n a similar manner to
Example 1 were that 2.45 g of the 20 g of powder passed
through 60 mesh and the percentage of xanthan gum with a
low degree of binding to calcium lactate was 12.3% by
weight. It was vernfied that the remaiming 87.7% by weight
was bound. On the other hand, the calcium contents of the
granules after fluidized drying, the granules which remained
on the 60-mesh sieve and the powder which passed through
60 mesh were each determined by means of atomic absorp-
tion spectrometry in a similar manner to Example 1. The
results were that, per 100 g of xanthan gum, the calctum
contents 1n the granules and powder were, respectively: 600
mg 1n the granules after tluidized drying; 600 mg i the
granules which remained on the 60-mesh sieve [when the
calcium contained in the xanthan gum (60 mg) was
deducted, the quantity of calcium salt bound was 540 mg:
the quantity bound per 100 parts by weight of xanthan gum
was 0.54 parts by weight]; and 600 mg 1n the powder which
passed through 60 mesh: 1t was ascertained that calctum had
umiformly bound to the aforementioned xanthan gum com-
position.
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Example 4

<Manufacture of Binder Solution> A magnesium chloride
solution was manufactured by stirring and dissolving mag-
nesium chloride (5 g) in 1on-exchanged water (95 g) at 50°
C.

<Spraying Process> Xanthan gum (100 g) was main-
tained 1n a fluid state and sprayed with a magnesium chloride
solution (50 g). A xanthan gum composition (91.1 g) was
obtained by fluidized drying of the granules obtained after
spraying had finished. The composition was filled to the 100
ml level in a container of that capacity and the weight of the
filled granules was determined. The weight of the granules
was 49 g and the bulk specific gravity thereof was 0.49 g/ml.
In addition, the results of ascertaining the degree of binding
of the granules obtained (20 g) 1n a similar manner to
Example 1 were that 2.51 g of the 20 g of powder passed
through 60 mesh and the percentage of xanthan gum with a
low degree of binding to magnesium chloride was 12.6% by
weight. It was verified that the remaining 87.4% by weight
was bound. On the other hand, the magnesium contents of
the granules after fluidized drying, the granules which
remained on the 60-mesh sieve and the powder which
passed through 60 mesh were each determined by means of
atomic absorption spectrometry in a similar manner to
Example 1. The results were that, per 100 g of xanthan gum,
the magnesium contents in the granules and powder were,
respectively: 600 mg in the granules after fluidized drying;
600 mg 1n the granules which remained on the 60-mesh
sieve [when the magnesium contained in the xanthan gum
(40 mg) was deducted, the quantity of magnesium salt bound
was 560 mg: the quantity bound per 100 parts by weight of
xanthan gum was 0.56 parts by weight]; and 600 mg in the
powder which passed through 60 mesh: 1t was ascertained
that magnesium had uniformly bound to the atorementioned
xanthan gum composition.

Comparative Example 1

A comparative product was manufactured under the same
conditions as for Example 1, substituting the potassium
chlonide solution with 1on-exchanged water.

<Spraying Process> Xanthan gum (100 g) and the same
quantity of potassium chloride powder (2.5 g) as the potas-
sium chloride 1n Example 1 were maintained in a fluid state
and sprayed with 1on-exchanged water (30 g). A xanthan
gum composition (92 g) was obtained by fluidized drying of
the granules obtained after spraying had finished: The com-
position was {illed to the 100 ml level in a container of that
capacity and the weight of the filled granules was deter-
mined. The weight of the granules was 45 g and the bulk
specific gravity thereof was 0.45 g/ml. In addition, the
results of ascertaining the degree of binding of the granules
obtained (20 g) 1n a similar manner to Example 1 were that
4.18 g of the 20 g of powder passed through 60 mesh and the
percentage of xanthan gum with a low degree of binding to
potassmm chloride was 20.9% by weight. On the other hand,
the potassium contents of the granules after fluidized drying,
the granules which remained on the 60-mesh sieve and the
powder which passed through 60 mesh were each deter-
mined by means ol atomic absorption spectrometry 1n a
similar manner to Example 1. The results were that, per 100
g of xanthan gum, the potassium contents 1n the granules and
powder were, respectively: 1600 mg 1n the granules after
fluidized drying; 1400 mg in the granules which remained
on the 60-mesh sieve [when the potassium contained in the
xanthan gum (1000 mg) was deducted, the quantity of
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potassium salt bound was 400 mg: the quantity bound per
100 parts by weight of xanthan gum was 0.4 parts by
weight); and 2500 mg 1n the powder Which passed through

60 mesh: since the potassium was not uniformly bound to
the above-mentioned xanthan gum composition, 1t was

ascertained that an excess of weakly bound potassium
chloride had passed through 60 mesh.

Comparative Example 2

A comparative product was manufactured under the same
conditions as for Example 2, substituting the sodium chlo-
ride solution with 1on-exchanged water.

<Spraying Process> Xanthan gum (100 g) and the same
quantity ol sodium chloride powder (2.5 g) as the sodium
chloride 1n Example 2 were maintained 1n a fluid state and
sprayed with 1on-exchanged water (30 g). A xanthan gum
composition (91.5 g) was obtained by fluidized drying of the
granules obtained after spraying had finished. The compo-
sition was filled to the 100 ml level 1n a container of that
capacity and the weight of the filled granules was deter-
mined. The weight of the granules was 49 g and the bulk
specific gravity thereof was 0.49 g/ml. In addition, the
results of ascertaining the degree of binding of the granules
obtained (20 g) 1n a similar manner to Example 2 were that
4.25 g of the 20 g of powder passed through 60 mesh and the
percentage of xanthan gum with a low degree of binding to
sodium chloride was 21.3% by weight. On the other hand,
the sodium contents of the granules after fluidized drying,
the granules which remained on the 60-mesh sieve and the
powder which passed through 60 mesh were each deter-
mined by means ol atomic absorption spectrometry n a
similar manner to Example 2. The results were that, per 100
g of xanthan gum, the sodium contents i1n the granules and
powder were, respectively: 3400 mg 1n the granules after
flmidized drying; 2600 mg in the granules which remained
on the 60-mesh sieve when the sodium contained in the
xanthan gum (2400 g) was deducted, the quantity of sodium
salt bound was 200 mg; the quantity bound per 100 parts by
weilght of xanthan gum was 0.2 parts by weight]; and 6200
mg 1n the powder which passed through 60 mesh: since the
sodium was not uniformly bound to the above-mentioned
xanthan gum composition, it was ascertained that an excess

of weakly bound sodium chlornide had passed through 60
mesh.

Comparative Example 3

A comparative product was manufactured under the same
conditions as for Example 3, substituting the calcium lactate
solution with 1on-exchanged water.

<Spraying Process> Xanthan gum (100 g) and the same
quantity of calcium lactate powder (2.5 g) as the calcium
lactate 1n Example 3 were maintained 1n a fluid state and
sprayed with 1on-exchanged water (50 g). A xanthan gum
composition (90.8 g) was obtained by flmdized drying of the
granules obtained after spraying had finished. The compo-
sition was filled to the 100 ml level in a container of that
capacity and the weight of the filled granules was deter-
mined. The weight of the granules was 49 g and the bulk
specific gravity thereol was 0.49 g/ml. In addition, the
results of ascertaining the degree of binding of the granules
obtained (20 g) 1n a similar manner to Example 3 were that
4.38 g of the 20 g of powder passed through 60 mesh and the
percentage ol ‘xanthan gum with a low degree of binding to
calcium lactate was 21.9% by weight. On the other hand, the
calcium contents of the granules after fluidized drying, the
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granules which remained on the 60-mesh sieve and the
powder which passed through 60 mesh were each deter-
mined by means ol atomic absorption spectrometry 1n a
similar manner to Example 3. The results were that, per 100
g of xanthan gum, the calcium contents 1n the granules and
powder were, respectively: 600 mg 1n the granules after
fluidized drying; 400 mg 1n the granules which remained on
the 60-mesh sieve (when the calcium contained in the
xanthan gum (60 mg) was deducted, the quantity of calctum
salt bound was 340 mg: the quantity bound per 100 parts by
weilght of xanthan gum was 0.34 parts by weight]; and 1200
mg 1n the powder which passed through 60 mesh: since the
calcium was not uniformly bound to the above-mentioned

xanthan gum composition, it was ascertained that an excess
of weakly bound calcium lactate had passed through 60
mesh.

Comparative Example 4

A comparative product was manufactured under the same
conditions as for Example 4, substituting the magnesium
chlornide solution with 1on-exchanged water.

<Spraying Process> Xanthan gum (100 g) and the same
quantity of magnestum chloride (2.5 g) as the magnesium
chlonide 1n Example 4 were maintained 1n a fluid state and
sprayed with 1on-exchanged water (50 g). A xanthan gum
composition (90.5 g) was obtained by fluidized drying of the
granules obtained after spraying had finished. The compo-
sition was filled to the 100 ml level 1n a container of that
capacity and the weight of the filled granules was deter-
mined. The weight of the granules was 49 g and the bulk
specific gravity thereol was 0.49 g/ml. In addition, the
results of ascertaining the degree of binding of the granules
obtained (20 g) 1n a similar manner to Example 4 were that
4.2 g of the 20 g of powder passed through 60 mesh and the
percentage of xanthan gum with a low degree of binding to
magnesium chloride was 21.0% by weight. On the other
hand, the calcium contents of the granules after fluidized
drying, the granules which remained on the 60-mesh sieve
and the powder which passed through 60 mesh were each
determined by means of atomic absorption spectrometry 1n
a similar manner to Example 4. The results were that, per
100 g of xanthan gum, the magnesium contents 1n the
granules and powder were, respectively: 600 mg in the
granules after fluidized drying; 400 mg in the granule
which remained on the 60-mesh sieve [when the magnesium
contained 1n the xanthan gum (40 g) was deducted, the
quantity of magnesium salt bound was 360 mg: the quantity
bound per 100 parts by weight of xanthan gum was 0.36
parts by weight]; and —1300 mg in the powder which passed
through 60 mesh: since the magnesium was not uniformly
bound to the above-mentioned xanthan gum composition, 1t

was ascertained that an excess of weakly bound magnesium
chloride had passed through 60 mesh.

Test Example 1

Using a low rotation rate Disper (manufactured by
Tokushu Kika Kogyo Company Limited), the granules
obtained 1n Example 1 and 1n Comparative Example 1 at 20°
C. were mtroduced (1 g at a time) 1nto 1on-exchanged water
(99 g), with stirring at 600 rpm and stirring was continued
for 30 seconds. The mixtures were kept for 2 minutes, 5
minutes, 10 minutes and 30 minutes and the viscosities were
determined for each point in time with a Model B viscometer
(manufactured by Tokyo Kiki; rotation rate, 12 rpm;, with
rotor Number 3 after 30 seconds). The results of the mea-
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surements were expressed as percentage viscosities
achieved, according to: “measurement result viscosity after
30 minutesx100” with the viscosity achieved after 30 min-
utes being taken as 100%. The measurement results for
Examples 1 to 4 and for Comparative Examples 1 to 4 are

listed 1n Table 1, and the percentage viscosities achieved are
illustrated in FIG. 1.

TABLE 1
Time (minutes)

§ 2 5 10 30
Example 1 0 05.6 06.9 0R.0 100
Example 2 0 02.5 04 ¥ 07.1 100
Example 3 0 01.1 03.2 96.5 100
Example 4 0 Q0.5 02.% 054 100
Comparative Example 1 0 4R.0 69.0 85.0 100
Comparative Example 2 0 40.2 5R.0 2.1 100
Comparative Example 3 0 36.5 54.1 78.4 100
Comparative Example 4 0 33.3 53.8 76.9 1.00

*Shows the % viscosity achieved.

In Examples 1 to 4, the degrees of binding of the xanthan
gum and metal salts were high and, since the percentage of
the surface of xanthan gum powder which had been modi-
fied was high, viscosities were developed with excellent
dispersion properties for high percentages of xanthan gum,

without the production of lumps under gentle stirring con-
ditions, and with umiform dispersion and dissolution. In
Comparative Examples 1 to 4, the degrees of binding of the
metal salts were low, since the percentages of the surfaces of
the xanthan gum powders which had been modified were
low, the dispersibility was low, lumps were produced during
stirring and the peak viscosities were reached after 30
minutes had elapsed.

Test Example 2

|[Example of. Use 1n beverages and Foodstulls] Using the
xanthan-gum compositions manufactured 1n Examples 1 to
3, the French dressings for Examples 5 to 7 were manuiac-
tured 1n the proportions listed in Table 2. In all the Examples,
viscosity developed and stabilized soon after simply mixing
cach of the raw materials and no changes i viscosity were
observed 30 minutes after dissolution.

TABLE 2

Example 5  Example 6  Example 7

Xanthan gum composition Example Example Example
1 =0.5 2=0.5 3=0.5

Vegetable Fat or Oil 38 38 38
Water 37.5 37.5 37.5
Granulated Sugar 12 12 12
Vinegar 9 9 9
Salt 1 1 1
Powdered garlic 1. I 1
Powdered mustard I 1
Totals 100 100 100

*Unats: parts by weight

The present mnvention significantly reduces the time taken
for xanthan gum to dissolve and, in addition, 1t 1s an
invention which makes dissolution possible, without con-
ventional dissolution operations requiring skill or special art
or equipment 1n, for example, households.
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The 1invention claimed 1s: the thickening composition 1s formulated such that addi-
1. A method of treating a patient with difliculty 1n swal- tion of 1 part by weight of the xanthan gum, which 1s
lowing, the method consisting of: bound to the metal salt, to 99 parts by weight of
(1) adding a thickening composition to a beverage or ion-exchanged water at 20 ° C. disperses and dissolves
foodstull to form a thickened beverage or foodstutl, the s the xanthan gum without forming any lumps, and 2

thickened beverage or foodstull consisting of the bev-
erage or foodstull and the thickening composition, and
the thickening composition consisting of a powder
consisting of a xanthan gum, a metal salt, and option- _
ally at least one substance selected from the group the patient.

minutes after the addition the xanthan gum reaches at
least 90% of 1ts peak viscosity; and

(11) administering the thickened beverage or foodstuil to

consisting of guar gum, enzyme-degraded guar gum, " 2. The method of claim 1, wherein the metal salt was
carrageenan, karaya gum, sodium carboxymethylcellu- bound to the surface of the powder by spraying the metal salt
lose (CMC), sodium alginate, modified starch, and solution onto the xanthan gum and thereafter subjecting the
dextrin, powder to fluidized drying.

wherein at least 0.5 parts by weight of the metal salt per
100 parts by weight of the xanthan gum are bound to
the surface of the powder, and the metal salt 1s not
potassium chloride, the metal salt selected from the
group consisting ol monopotassium citrate, tripotas-
situm citrate, trisodium citrate, calcium lactate, and
combinations thereof, ¥k ok k%

5 3. The method of claim 1, wherein the metal salt bound to
the surface of the powder 1s 0.5 to 10 parts per 100 parts by
weilght of the xanthan gum.

4. The method of claim 1, wherein the metal salt com-
prises calcium lactate.



	Front Page
	Drawings
	Specification
	Claims

